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(54) ENVIRONMENT RECOGNIZING DEVICE 

(57)Abstract: 

PURPOSE: To correctly extract a feature area in the 
case that environment at the time of extracting the 
feature area on a picture plane by using a template 
matching method changes, in respect of an 
environment recognizing device to recognize external 
environment by using plural sensors. 
CONSTITUTION: This method is to infer the position 
of a characteristic area on the picture plane from a 
point at which a correlation value becomes maximum 
by storing beforehand the picture of a characteristic 
partial area in the picture called a template, and 
comparing this template with an input picture, and the 
density value of a picture element contained in a 
partial picture is used as a template picture, and the 
density template picture is stored, and a neural 
network, for instance, is used as a mechanism 4 to 
deform in accordance with the change of the 
environment, and it is made to learn beforehand the 
density template pictures corresponding to plural 

changes of the environment, and the deformation rule of the said template is acquired, and 
the position of the characteristic area on the picture plane within a learnt environment range 
is extracted correctly. 
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immh &&<o-z>-y-&m\t^xfi\-®mmz&m-rz 

-fr>1M¥A(la)^&»e>ix-5«*lc:«^v^, ^*>. 15 

(lb)^5>»t>ixfc**tSrit«i"-5^i!!(5) 
zb&ft&bTZ Ht«BWKB. 
[MM 2] M**l«cSB«<o*«B«l3SB-efcoT, 

[mm 3j MMuc:E*o»«aaiagia-c«)oT. 
±lB•fe^1^»A(la)^e>c^«*^s^v^-c. t*. etc 

&mft&r*iiHtBM£B. 

[MM 4] MMllwSa*<o»«SSft3fi«-C*>o-C. 

[MM 5] M*« 1 icElORmMSI-Cfeot, 
±E*>"!M*A(la)3a^»b^5»«i: LT. BSirto 
_hlS"& >U"3£a (la) ^^^>t#?>iX'5^^^#cDtR^Srfflv^ 

[MM 6] MMlKffitt©«*BB*«TNfco-c\ 

±SS-t^lM*Aaa)i>C,»P>JxSill*t tt,.l»rt(0 
±S5*V^»A(la)^fef»feixS»(*:0^fl|f«S:fflv^ 

[MM 7] MM 1 lilB«OS»g»«I-e*)ot, 

<lb)a»&»&nfc1t«**Jt«U fltgt*Btt-rs#& 

[MM 8] l i:8B«©iraai«fC&o 

•tr>1M*A(la)^e»»P,ix-5t»«»w»-^v>r, ^ft. 15 

•s^rv>**»ai8iicBW-6i»*«r**rs#a(4) 

[MM 9] M*«8 CCi^lWtrlttSI 
ftflHIBMKB. 

IMMio] |»**3K:iB«©BK-fe>iMcJ:5B«fc 

^^i, K*-r*r**»»*r*««B8i 

[MMl l] MM3jdffi*oaSE-fev^tc:J:5B» 



[MMl 2] MM3lcE*coaJt-fe>^«t*iii» 
Offll^^i tt, ±SEaK-fevihJ:9»feti-5 

[^^Opj^/^lft^] 
[0 0 0 1 ] 

[■»JiO«JB»*] #389114, ftfto-fev^fe^fe 
[0 0 0 2] 

[t£*<o&ftr] pztfy hB*&flf4>«A&BBt;: 

[0 0 0 3] j»U roip^SMPsKy hi*aP>0D 
»fMtB££]5£1-<5fc«>«a4, MM&ia^MMI 
#*ifoj:5u:B«U ^r*a»£v*5 

^^coa^v^^fflv^r^-y/uiicguiicg^ttfc 

14, a^ir^jri^^Oi^^n^Wfifetf^^ 

*§£-ki4, ie^©»#fc:«3-»-*«i*#-f v h mm** 

SriESfc^BBi-art^B-C*) 
[0 0 0 4] a*-fe>1^J:0»e>ix-&^»S^ojiilft« 

B«*0»ai»ftB#Bi««>i»*«:E»LT*s#, rco 
6 <b »»««oB flftspsff _b X -<D& m *r**r -5 ^te 
[0005] 138, 139 14, t^^co^v^u— h • 

tttittSJxST^^u- hBfel*. ttK-JTOfcD. HI 
*fl*3ttfc Lt <b **0K!5« $ ixfcir v r h 
BaiSrtToTVNfco h^|5tg-r 
-5 ISBU:^ 5/ ^V^SrtT 5 B*<BB*KI;E£ A/ 

^i«^v^^tci4»*«*<o«ttia5^rife-c*)S^. « 
&aEflrra£* &»m&i>mm;<Dmt\zfccxmMTz 
#mT&zb&mm\zt£z> 9 

[0 0 0 6] ZZX\ ±B©MB&W*-i-*fc*>U:. 13 
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[0007] i^&o^&bi^ r "ac^v^ 

IB 2-3% 111 H. 1992 ^fijj {'Feature Extract 

ionfrora Faces Using Deformable Templates, ~ A. L. Y 
uille, P. W. Hallinan, and D. S. Cohen, Int. J. Cora 
puter Vision, Vol.8, No. 2, pp. 99-111 (1992) } J \Z 

xn. f^i/-hiit, ymt±^-v-tzj:>)m7££ti 

[0 0 0 8] 

< <Ds<? * fr&mzt£Z> t^o MB 

[0009] ±^aeo#jfett % ftmmftv>mmi&&m 

[0 0 10] ;«6Wi±Et*#©*,£K»^ izf5<o<fc 

stud, ^v^w-h •^y*>*t^**mm&m& 

[0011] 

mmmmmiz «t o -cam* $ns a 
[ooi2] m^^-t>^^v>r^s^Sr^ai-5 

« (ttH, icg^r. latft^nr 

i>**ffl**KIH-rs«*. Wilt "t^7\s~ 
(r-V^u-h) £ x fdlco-fer^irPB lb a»fc»&jT,fc 
>1r|$B lb d»e>»G>H5^»ai*l^i£:l-5««i: L 



[0 0 13] x> ±E-fe^WA la 36»e>»fett-5«* 
<t LT> SSrtOJbE-fcvifWA la <D±12ffiBtim, 
mWikflr, Xii, ±&tr>1M*A la 

urn) *rfflv\ mm&z*hizft&Wst\zm-*>\itn m 

Tt&fitL. _blS^^ru~h) tt<D-fe^»B lb 

Wfc-fS^S 4<t It, ttV^l— h • ^s/?- 

[0 0 14] X, -kfe-trVlrPA la a^^ix-Stim 
({Sgtff, S?fM**> Kg^T, ^tf>. SEtBSttT 

[ooi5] Mic, ±2Bajt-fe^^ic € t-5iii«ott^* 

[0016] 

[0 0 17] ^.tL^J:0. T-fe, «*S:»tS*-C*«l 
StLfcHll'O-fe^WA la <D-r-? (fit®, 

m&mmzm&Tzzt&xzz. x. ^mx\±^ 
$ti5fyy^ ht i.xmm^m^m^m^^x^^ 

[0018] gp*>. **wi^t-5»«»aasia-ctt. 4- 
mztLX\<^£^£otmi&T-i>nmz-T*,?'isyfrxi< 
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[0 0 19] 

[0 0 2 0] ^wc^v^f*. xv^v— h • -^5>^ 

LT> ^j^^V^U- h (Template . £tT^P&) «:« 
B-fZ>mM£ h!7— ^(Neural Netw 

[0 0 2 1 ] J^T, IS 1 $r#J£Ltafl*e>. 

^UfeE-C&O. ix(Stage, XJi. Work Table. 

fc^t * (Manipulator. ^TfPl) 1 t > ^Ki:| 

^$iX7tCCD^7^ 9 (CCD Camera s AUT^PS) lb. M 
{-s ^~t^U~* lOpTIib^ISP^i-g^^fc^^ 
(Target Object. ^T^0&) 2 <fc 9 fllfiE £ *x£ 0 

[0022] *nmm*. mmft^mfrfriz#&&ft 2 

T. CCD*^7 lb a^^fb^Wfe^. 

[0023] *mmmn. ut<o «t 5 t nt?<o 2 
1) 2co^@ f &m*vrm-rz>. 

3) CCD^^7 lb iCjlBatftttflc 2<DU*7mfe%: 

4) 3)r-»fcii»«) e i a ^5>ab-5»»««T {&ft&m\z 

5) ±12-^ h/uP<k> WK««T*-#cotMiP^-*' 



6) • ^ico^T 2) -5) £>*fl«£ 

7) 6) X'& <b iitz n m.<D&m7— ? 

A^LT. j»BSfi-a-9^*y 4ri>e><Dfctj 
^i®{ftr f -^ctco^51:t/h$<^5 e t5{c > OBIT* 

[0 0 2 4] Hff jgS : 

1) feateSK^^t^w— * ccd* 

2) ±15^^-fe>-i^ la KcfcU. l)<D#:m\z&rt 

3) 2)T-t#<bix*:^v K©ffi*MM, -LIE 

4) rco^^^u— MHfci:, IIR<0#*7BHfc«:tf:tt 

[0 0 2 5] TtyifL, ^ttWX^Ji. ®4^"TJ:5^ 

cOA^<tLt*f^2iCCDi;>7 lb 05«Sttt|l 
5r^-r^^h/^p= (x,y,z)<t, ffi3ta?*Sr*-f-Eg7ciBc 
h/L'q = ( q, o>x, o>y, a>2 ) ff 7 i^^: 

[0 0 2 6] X, 5 wOpgfJSM-^ — 

[oo2 7] z.<om&&mmmzmi<\ m*-\*. *t*» 

^ 2±i-^>ixfccD^^ Taj Sr«W-r-5^«rtTo 
it. CCD*^7 lb IdJ: t)»bix5*f*4»i*: 20U& 

ixjt^ taj %mttmm&¥ri»mt&T t uti^t 

fco {!§I3#^} 

06 i^^f «t 3 CCD*>7 lb (Dift^S:. _k 
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^tfco ia6ic55%i-«tttf«*{c#ur, ccd^^7 

lb 0*«8ttBi*. X=228 mm^, X =328 mm 
»flc£G>«»e*AX= 233 mm) *TO100 mmOjgjRjZ 

ito <£U ^itil®J{Cg|-r5x— ^^20 mm rttt:, 
X. BMraNblwH-r Sx-^ht, #4fcBXU:*Jif>T 30 

[0 0 2 8] W±I^J:t)f#e>ixfcn(13 SHEAAxe tK 
£T\ 3^|g©»ijjSL*W«:fTofc 0 

[0029] z<D^(omm. o° a>e>;&{*j- 
miceiiea* 30 ° rioA^i^tsi, 

TX* Taj Srit^/hSr-TS^^^u— hB4fc*<»& 

W&<DCCO% lb a>5>»e>Jx-5H®Bl^a*U 

BBfa<o«B8«:»ffl-r5#«fe) i- <fc v ^^Srff 5 

'3ELV^»B«T©ffiB*»B-r6w<S:i5-e# 
[0 0 3 0] ~ COUgfC, — v h!7— ^ 4IC 

So 

[0 0 3 1 ] ^:t\ ( x = 228 

mm £ x = 328 mm ) T\ ^ y ^ hfrX 1 

IS-<^o *<&**$:. 0 7irfi^T^-ro HWutt?*— * 

^-5, -Ertv^ix^firg x = 228 mm t * = 328 mm X15 

• *3*iz. ccd^^7 ib ■fr^mz^x-* v # 

?Hk£rfTfr\ 0 = 0° -360 ° o-f^TOJKW > nc*j 
v>T, iE y 5 - 5 i i i« 

[0 0 3 2] X, ^a — h!7-^ 



ftVM&B (* = 318 mm) , IsHEAiC U=15° , 45° , 
75° .... 30° X n +15° ) (0 7©»«WLfc«« 

^oofli-c^LfcffiB) -cn&u t^t^yht 

[0 0 3 3] Mid, **S«W^LtTyfy/|« 
Srffofc**, ±T;fr|6] (Ztt^fSj) co-Tixlcii 50 m 
m, tZ&Jjft (YW^fSJ) CO-fixiCli 40 mm&£, ^ 

^(Ofiii:^ttli, ev^lSlK 10 ° , a-;frfS]K 

10° a«4T-fcfctf. ^BffiBB^-et^y^^^s 

[0034] ^@©ns«-c?ii, wraatejai^-c-a. 

— h^ — * 4ld^x6A^ii: Lt, #**M* 2 

<o«*MfcB, SSf&^Kfti-C&S,!: Lfci*. BMOMBB 
«*Bi-*iV>r, *f^ft# 2<o*g*tt£@, ftBfcMJtf 

b. js*©*!***!* &wm ^itr, 

hBB7MUdix^ttKottfll«««>BfK?ai± 
otegBI&Sr&oT. «fc 94DMtt]feBJ:9 t>**©!«v^ 

[0 0 3 5] i^±<oJ; 3fc, *#&Srfflv^tttf. 07^) 

[0 0 3 6 ] X. JiSEO|IKW^*J^Xtt, -fc>1N*B 
lb d^o«fB (BBWW Sr. ffiVN50iJT-|ft 

y^Ml^s ffiffil^-f^^toffl^SraLfc*** 

So 

[0 0 3 7] 5 ^HMOBWBMUfiBi^ » 

Ko-fer^if-«:ffiv^r^ai|IK«rBKi-6MmNWB^ 

-(Dzr>z?is- hM&t. Aj]mi&b*tt®i,x. &m 

tt4<**(Cft&jff3A»&tt»fRB«®Bft9B± H eoffiB 

^^w- hjUft SrlStg B«©»fclcatl5L-(\ ttB 
^t-^^u- hBBfirB»-r«*«l3, 0iJxtf, ^^l- 
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[0 0 3 8] 

[0 0 3 9] ^le^^ic^Lr^t-^^v 

^L— ^^.-^yu^y h!7-^^C0^ 

[0 0 4 0] ieti^^fc^ig^<t^S{5^^tfm 

®<Dffiffi±x(DGLm$:mm-r z r t &xzz> 0 

[02] 




3 V Sage 



im i ] ^^co^ift^igi 

is 3 ] *&w<o-mi&m$:^Liz.m ^<r>z) 
[®4 ] &&wv>— mi&m&^isitm (^03) 

[0 5] ^^O— Mfc&l&TFLtim (^(D4) 

im 6 ] &&mco— mfo&\&^i,tim (^<D5) 

[0 8] ^^(D^-^zfu— h • ^y^->^^wm-rh 
0 (*<di) 

[09] ^©fyyi/- h . vj/fy^CTta 

0 (^:C02) 

[£r-§-tf>l&^] 

1 U — ^ (Manipulator) 
la 

lb CCD^>7 (CCD camera) 

2 St^^fr, (Target Object) 

3 7*7— */ (Stage, Work table) 

4 ^ ^ — 7 /t^ y h !7 — ^ (Neuar 1 Network) 

p 

[0 3] 




Neural Network 
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